Possible involvement of insulin-like growth factor 2 mRNA-binding protein 3 in zebrafish oocyte maturation as a novel cyclin B1 mRNA-binding protein that represses the translation in immature oocytes.
In immature zebrafish oocytes, dormant cyclin B1 mRNAs localize to the animal polar cytoplasm as aggregates. After hormonal stimulation, cyclin B1 mRNAs are dispersed and translationally activated, which are necessary and sufficient for the induction of zebrafish oocyte maturation. Besides cytoplasmic polyadenylation element-binding protein (CPEB) and cis-acting elements in the 3' untranslated region (UTR), Pumilio1 and a cis-acting element in the coding region of cyclin B1 mRNA are important for the subcellular localization and timing of translational activation of the mRNA. However, mechanisms underlying the spatio-temporal control of cyclin B1 mRNA translation during oocyte maturation are not fully understood. We report that insulin-like growth factor 2 mRNA-binding protein 3 (IMP3), which was initially described as a protein bound to Vg1 mRNA localized to the vegetal pole of Xenopus oocytes, binds to the 3' UTR of cyclin B1 mRNA that localizes to the animal pole of zebrafish oocytes. IMP3 and cyclin B1 mRNA co-localize to the animal polar cytoplasm of immature oocytes, but in mature oocytes, IMP3 dissociates from the mRNA despite the fact that its protein content and phosphorylation state are unchanged during oocyte maturation. IMP3 interacts with Pumilio1 and CPEB in an mRNA-dependent manner in immature oocytes but not in mature oocytes. Overexpression of IMP3 and injection of anti-IMP3 antibody delayed the progression of oocyte maturation. On the basis of these results, we propose that IMP3 represses the translation of cyclin B1 mRNA in immature zebrafish oocytes and that its release from the mRNA triggers the translational activation.